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FIG. 1C 
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FIG. 2B 
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PACKAGE CIRCUIT BOARD WITH A 
REDUCED NUMBER OF PINS AND PACKAGE 
INCLUDING A PACKAGE CIRCUIT BOARD 
WITH A REDUCED NUMBER OF PINS AND 
METHODS OF MANUFACTURING THE 

SAME 

BACKGROUND OF THE INVENTION 

This application claims the priority of Korean Patent 
Application No. 10-2004-0000908 filed on Jan. 7, 2004, in 
the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein by reference in its entirety. 

1. Field of the Invention 
The present invention relates generally to a package circuit 

board and a package including the package circuit board and 
method thereof, and more particularly, to a package circuit 
board including microelectronic chips mounted on a semi 
conductor Substrate and a package including the package 
circuit board and method thereof. 

2. Description of the Related Art 
In the field of semiconductors, chip sizes may generally 

decrease while the operating speed (i.e., frequency) of elec 
tronic devices may generally increase. Thus, a current con 
ventional package may be lighter, thinner, shorter, and/or 
Smaller than an earlier constructed conventional package. 

In conventional devices operating at lower speeds, electri 
cal characteristics may not be considered to be factors in 
determining device performance. However, with the increase 
in the operating speed of chips, electrical characteristics of 
the packages may be a factor in achieving higher speeds of 
operation. 

Electrical characteristics of package pins may also be a 
factor in achieving higher speeds of operation. Package pins 
may electrically connect chips on the package to external 
circuits. Various conventional package structures have been 
proposed with regard to the structure and arrangement of 
package pins. 
A conventional chip package for operation at lower speeds 

of operation may include a lead frame and a plurality of pins 
which may be arranged along one side of the package. The 
plurality of pins may be spaced apart from one another at 
regular intervals. The plurality of pins may further be dis 
posed along one side of the package in a one-dimensional 
arrangement using the lead frame. 

However, as conventional packages are reduced in size, 
there may be a limitation to the maximum number of mount 
able pins. Further, electrical characteristics of chips for higher 
speeds of operation may degrade due to this limitation to the 
maximum number of mountable pins. The electrical charac 
teristics may include an inductance, a capacitance and/or a 
resistance between the lead frame and at least one of a plu 
rality of bonding wires within the chip. Thus, the above 
described packaging technique may not be suitable for use in 
chips at higher speeds of operation. 

Conventional chip Scale packages have been proposed in 
order to overcome the above-described deficiency with 
respect to conventional packages. The conventional chip 
scale packages may allow a reduced package size for chips at 
higher speeds of operation. 

The conventional chip Scale package may include a plural 
ity of pins and/or solder balls which may be arranged on at 
least one Surface of a package in a two-dimensional matrix 
type. The chip Scale package may reduce parasitic electric 
components of the pins and/or the Solder balls as compared to 
the above-described conventional package using the lead 
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2 
frame. Thus, the conventional chip Scale package may be 
suitable for use in both smaller sized and/or higher speed 
chips. 
A conventional ball grid array (BGA) package may include 

a wafer, microelectronic chips mounted on a first Surface of 
the wafer, and input/output (I/O) pins (i.e., solder balls) which 
may be formed on a second surface of the wafer. The I/O pins 
may be electrically connected to at least one microelectronic 
chip. The microelectronic chips may be supported by the 
wafer and connected to the I/O pins through the wafer. 

In conventional chip Scale packages, the package size may 
be reduced in order to keep pace with the reduced size of 
microelectronic chips mounted thereon. The number of I/O 
pins (i.e., the number of solder balls) may be a factor affecting 
the size of the conventional chip Scale package. Since a 
microelectronic chip may require a reduced number of I/O 
pins (i.e., solder balls), the reduction of the size of the con 
ventional chip Scale packages may be limited and dependent 
upon the limited number of I/O pins. 

SUMMARY OF THE INVENTION 

An example embodiment of the present invention is a pack 
age circuit board, including a semiconductor integrated cir 
cuit formed on a first Surface of a semiconductor Substrate, the 
semiconductor integrated circuit processing at least one sig 
nal associated with a microelectronic chip, and a plurality of 
signal input/output (I/O) ports formed on a second Surface of 
the semiconductor Substrate, the second Surface not including 
the first Surface, at least a portion of the second Surface being 
electrically connected to the semiconductor integrated cir 
cuit. 

Another example embodiment of the present invention is a 
method of reducing a number of input/output (I/O) ports on a 
semiconductor Substrate, including receiving a first Voltage at 
a semiconductor Substrate, the first Voltage being the only 
power Supply Voltage received by the semiconductor Sub 
strate, converting the first Voltage into at least one other power 
Supply Voltage, and Supplying the at least one other Supply 
Voltage to a microelectronic chip. 

Another example embodiment of the present invention is a 
package circuit board, including a plurality of input/output 
(I/O) ports including a plurality of power Supply pins and a 
semiconductor Substrate for receiving a single power Supply 
Voltage from the plurality of power Supply pins and convert 
ing the single power Supply Voltage into at least one other 
power Supply Voltage, wherein a microelectronic chip 
includes at least one device requiring the at least one other 
power Supply Voltage. 

Another example embodiment of the present invention is a 
method of forming a package circuit board, including form 
ing a semiconductor integrated circuit formed on a first Sur 
face of a semiconductor Substrate, the semiconductor inte 
grated circuit processing at least one signal associated with a 
microelectronic chip and forming a plurality of signal input/ 
output (I/O) formed on a second surface of the semiconductor 
Substrate, the second Surface not including the first Surface, at 
least a portion of the second surface being electrically con 
nected to the semiconductor integrated Substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more apparent by 
describing in detail exemplary embodiments thereof with 
reference to the attached drawings in which: 

FIG. 1A illustrates a top view of a package according to an 
example embodiment of the present invention. 
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FIG. 1B illustrates an enlarged view of a portion A of FIG. 
1A. 

FIG. 1C illustrates a bottom view of the package of FIG. 
1A. 

FIG. 1D illustrates a cross-sectional view of the package 
along line B-B' of FIG. 1A. 

FIG. 1E illustrates an enlarged view of a portion C of the 
package of FIG. 1D. 

FIG. 2A illustrates a top view of another package accord 
ing to an example embodiment of the present invention. 

FIG. 2B illustrates a bottom view of the package of FIG. 
2A. 

FIG. 2C illustrates a cross-sectional view of the package 
along line D-D' of FIG. 2A. 

FIG. 2D illustrates an enlarged view of a portion E of FIG. 
2C. 

FIG. 3 illustrates a block diagram of an arrangement 
according to an example embodiment of the present inven 
tion. 

FIG. 4 illustrates a logic circuit diagram of a multiplexer 
according to an example embodiment of the present inven 
tion. 

FIG. 5 illustrates a circuit diagram of the third NAND gate 
of FIG. 4 according to another example embodiment of the 
present invention. 

FIG. 6 illustrates a circuit diagram of a voltage converter 
according to another example embodiment of the present 
invention. 

FIG. 7 illustrates a circuit diagram of a low pass filter 
according to another example embodiment of the present 
invention. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS OF THE PRESENT 

INVENTION 

Hereinafter, example embodiments of the present inven 
tion will be described in detail with reference to the accom 
panying drawings. 

In the Figures, the same reference numerals are used to 
denote the same elements throughout the drawings. 

In an example embodiment of the present invention, a 
microelectronic chip may include an integrated semiconduc 
tor memory chip. 

In another example embodiment of the present invention, 
the integrated semiconductor memory chip may include a 
dynamic random access memory (DRAM), a synchronous 
random access memory (SRAM), a flash memory, a micro 
electromechanical system (MEMS) chip, an optoelectronic 
device, and/or a processor. 

In another example embodiment of the present invention, 
the processor may include a central processing unit (CPU) 
and/or a digital signal processor (DSP). 

In another example embodiment of the present invention, 
the microelectronic chip may include a plurality of electronic 
device chips of a same type and/or a plurality of electronic 
device chips of different types (e.g., a single chip data pro 
cessing device). 

In another example embodiment of the present invention, 
the single chip data processing device may include a proces 
Sor, a memory, and/or peripheral devices. 

In another example embodiment of the present invention, 
the processor may include a complex instruction set computer 
(CISC) CPU and/or a reduced instruction set computer 
(RISC) CPU. The processor may be a DSP and/or a combi 
nation of a CPU and a DSP. The memory may include a 
Volatile memory and/or a non-volatile memory. Examples of 
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4 
volatile memory may include but are not limited to a SRAM 
and/or a DRAM. Examples of non-volatile memory may 
include but are not limited to a mask ROM, an EEPROM, 
and/or a flash memory. The peripheral devices may include at 
least one general device and/or special device. Examples of 
the general device may include but are not limited to a detec 
tor, a counter, a timer, an I/O port, and/or a controller. 
Examples of the special device may include but are not lim 
ited to a liquid crystal display (LCD) controller, a graphics 
controller and/or a network controller. The processor, the 
memory, and the peripheral devices may be connected to one 
another via buses (e.g., address, data, and/or control buses) 
Such that the single chip data processing device may store, 
read, and/or process data. 

In another example embodiment of the present invention, a 
microelectronic chip may be mounted on a package circuit 
wafer formed a semiconductor substrate. Examples of the 
semiconductor Substrate may include, but are not limited to, a 
silicon wafer, a Silicon-On-Insulator (SOI) wafer, a gallium 
arsenic wafer, a silicon germanium wafer, a ceramic wafer, 
and/or a quartz wafer. 

In another example embodiment of the present invention, 
the semiconductor Substrate may be micro-fabricated, and a 
semiconductor integrated circuit may be mounted on the 
semiconductor Substrate, which may enhance the operational 
efficiency of the microelectronic chip. The semiconductor 
integrated circuit may include a multiplexer, a Voltage con 
Verter, and/or any other type of semiconductor integrated 
circuit. For example, when the microelectronic chip requires 
two or more different levels of Supply Voltages, the semicon 
ductor integrated circuit may include a Voltage converter. 

Hereinafter, a package 100 according to an example 
embodiment of the present invention will be described more 
fully with reference to FIGS. 1A through 1E. 

FIG. 1A illustrates a top view of the package 100 according 
to an example embodiment of the present invention. FIG. 1B 
illustrates an enlarged view of a portionA of FIG.1A. FIG.1C 
illustrates a bottom view of the package 100 of FIG. 1A. FIG. 
1D illustrates a cross-sectional view of the package 100 along 
line B-B' of FIG. 1A. FIG. 1E illustrates an enlarged view of 
a portion C of the package 100 of FIG. 1D. 

In another example embodiment of the present invention, 
referring to FIGS. 1A-1E, the package 100 may include a 
package circuit board 105. The package 100 may further 
include a microelectronic chip 130 mounted on the package 
circuit board 105. The package circuit board 105 may include 
a semiconductor Substrate 110 (e.g., a semiconductor inte 
grated circuit 120 formed on a surface of the semiconductor 
Substrate 110 through patterning), and a plurality of signal 
input/output (I/O) ports 160 which may be connected to a via 
hole 150. An example of the semiconductor substrate 110 
may include a silicon substrate. The microelectronic chip 130 
may be configured to receive and process externally applied 
signals. 

In another example embodiment of the present invention, 
the microelectronic chip 130 may be electrically connected to 
the semiconductor substrate 110 with bonding wires 140. 

In another example embodiment of the present invention, 
referring to FIG. 1B, a substrate pad 115 may be formed on 
the semiconductor substrate 110 and a chip pad 135 may be 
formed on the microelectronic chip 130. The substrate pad 
115 and the chip pad 135 may be electrically connected to 
each other with the bonding wires 140. 

In another example embodiment of the present invention, 
referring to FIG.1C, the signal I/O ports 160 may be arranged 
on the bottom of the semiconductor substrate 110 in a grid 
pattern. 
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In another example embodiment of the present invention, 
solder balls may be used as the signal I/O ports 160. 

Hereinafter, a transmission path of signals between the 
microelectronic chip 130 and the signal I/O ports 160 will be 
described more fully with reference to FIGS. 1B, 1D, and 1E. 

In another example embodiment of the present invention, 
the chip pad 135 may be electrically connected to the sub 
strate pad 115 on the semiconductor substrate 110 with the 
bonding wires 140 

In another example embodiment of the present invention, 
the substrate pad 115 may be electrically connected to the 
semiconductor integrated circuit 120 with a second wiring 
pattern 120b. The semiconductor integrated circuit 120 may 
be electrically connected to the signal I/O ports 160 with a 
first wiring pattern 120a and a conductive material in the via 
hole 150. 

In another example embodiment of the present invention, 
the via hole 150 may be formed on a portion of the semicon 
ductor Substrate 110 by using an etching technique and/or a 
laser technique. The via hole 150 may be electrically con 
nected to at least one of the semiconductor integrated circuit 
120 and the first wiring pattern 120a on the top surface of the 
semiconductor substrate 110. The via hole 150 may be elec 
trically connected to the signal I/O ports 160 on the bottom 
surface of the semiconductor substrate 110. 

In another example embodiment of the present invention, 
the conductive material filling the via hole 150 may include 
Cu, Al, Ag, Au, Ni and/or any other well-known conductive 
material. 

In another example embodiment of the present invention, 
the conductive material may be applied through a process of 
sputtering, chemical vapor deposition, electroplating and/or 
any other well-known application process. 

In another example embodiment of the present invention, 
signals input to and/or output from the microelectronic device 
130 may be processed through the semiconductor integrated 
circuit 120. The processed signals may be transmitted to at 
least one external device through the signal I/O ports 160. 

In another example embodiment of the present invention, 
the package 100 may include a memory device. Address and 
command signals may be transmitted through the signal I/O 
ports 160 and data may be written to and/or read from the 
memory device based on the address and command signals. 

In another example embodiment of the present invention, 
referring to FIGS. 1D and 1E, the microelectronic chip 130 
and the bonding wires 140 may be encapsulated by an insu 
lating encapsulation resin 170. The insulating encapsulation 
resin 170 may improve the reliability of an electrical connec 
tion between the microelectronic chip 130 and the bonding 
wires 140 and/or strengthen an adhesion between the micro 
electronic chip 130 and the bonding wires 140. Examples of 
the insulating encapsulation resin 170 may include an epoxy 
resin, and/or any other well-known adhesive resin (e.g., a 
silicon resin). 

Hereinafter, a package 200 according to another example 
embodiment of the present invention will be described with 
reference to FIGS. 2A through 2D. 

FIG. 2A illustrates atop view of the package 200 according 
to an example embodiment of the present invention. FIG. 2B 
illustrates a bottom view of the package 200 of FIG. 2A. FIG. 
2C illustrates a cross-sectional view of the package 200 along 
line D-D' of FIG. 2A. FIG. 2D illustrates an enlarged view of 
a portion E of FIG. 2C. 

In another example embodiment of the present invention, 
referring to FIGS. 2A through 2D, the package 200 may 
include a package circuit board 205. The package 200 may 
further include a microelectronic chip 230 mounted on the 
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6 
package circuit board 205. The package circuit board 205 
may include a semiconductor Substrate 210, a semiconductor 
integrated circuit 220 formed on at least one surface of the 
semiconductor Substrate 210 (e.g., through patterning), and a 
plurality of signal I/O ports 260 which may be connected to a 
via hole 250. 

In another example embodiment of the present invention, 
the semiconductor substrate 210 may include a silicon sub 
Strate. 

In another example embodiment of the present invention, 
the microelectronic chip 230 may be configured to receive 
and process externally applied signals. 

In another example embodiment of the present invention, 
the microelectronic chip 230 may be electrically connected to 
the semiconductor substrate 210 with bonding using flip 
chips 240. 

In another example embodiment of the present invention, 
referring to FIG. 2D, a substrate pad 215 may be formed on 
the semiconductor substrate 210. The substrate pad 215 may 
be electrically connected to the microelectronic chip 230 by 
the flip chips 240 such that the substrate pad 215 and the 
microelectronic chip 230 may be electrically connected to 
each other. 

In another example embodiment of the present invention, 
referring to FIG.2B, the signal I/O ports 260 may be arranged 
on the bottom surface of the semiconductor substrate 210 in a 
grid pattern. 

In another example embodiment of the present invention, 
solder balls may be used as the signal I/O ports 260. 

Hereinafter, a transmission path of signals between the 
microelectronic chip 230 and the signal I/O ports 260 will be 
described with reference to FIG. 2D. 

In another example embodiment of the present invention, 
the microelectronic chip 230 may be electrically connected to 
the substrate pad 215 by bonding using flip chips 240 such 
that the microelectronic chip 230 and the substrate pad 215 
may be electrically connected to each other. The substrate pad 
215 may further be electrically connected to the semiconduc 
tor integrated circuit 220. The semiconductor integrated cir 
cuit 220 and the signal I/O ports 260 may be electrically 
connected with a wiring pattern 220a and/or a conductive 
material filling the via hole 250. The via hole 250 may be 
manufactured using the same method that may be used for 
manufacturing the via hole 150 as discussed above. The via 
hole 250 may further be filled with the same material as the 
material filling the via hole 150 and/or any other well-known 
conductive material. 

In another example embodiment of the present invention, 
signals input to or output from the microelectronic device 230 
may be processed by the semiconductor integrated circuit 220 
and may be transmitted to at least one external device via the 
signal I/O ports 260. 

In another example embodiment of the present invention, 
the package 200 may include a memory device. Address and 
command signals may be transmitted through the signal I/O 
ports 260 and data may be written to and/or read from the 
package 200 based on the address and command signals. 

In another example embodiment of the present invention, 
referring to FIGS. 2C and 2D, the microelectronic chip 230 
and the flip chips 240 may be encapsulated by an insulating 
encapsulation resin 270. 

FIG. 3 illustrates a block diagram of an arrangement 
according to an example embodiment of the present inven 
tion. 

In another example embodiment of the present invention, 
referring to FIG. 3, bus arrangement 300 may include the 
microelectronic chips 130 and/or 230, and multiplexer 
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arrangement 350 may include the semiconductor integrated 
circuits 120 and/or 220 which may be formed on at least one 
surface of the semiconductor substrates 110 and/or 210, and 
signal I/O ports 360 may include the signal I/O terminals 160 
and/or 260. The signal I/O ports 360 may further include 
solder balls and/or pins. 

In another example embodiment of the present invention, 
referring to FIG.3, when the bus arrangement 300 includes at 
least one read only memory (ROM), which may be used as a 
storage device for storing set-up information of a basic I/O 
system (BIOS), and/or a static random access memory 
(SRAM), which may be used as a cache memory, an address 
bus 310 and a data bus 315 may not operate simultaneously. 
Thus, a first multiplexer 352 may be electrically connected to 
the address bus 310 and/or the data bus 315 such that the 
address bus 310 and/or the data bus 315 may share at least one 
signal I/O pin. For example, in a case where 26 pins are 
allotted to the address bus 310 (i.e., for a power supply volt 
age) and 15 pins are allotted to the data bus 315 (i.e., for a 
power Supply Voltage), a total number of required signal I/O 
ports 360 may be reduced from 41 (i.e., the sum of 15 and 26) 
to 26 by connecting the first multiplexer 352 to the address 
bus 310 and the data bus 315. 

In another example embodiment of the present invention, 
when address and databuses 320 and 325 are allotted to a first 
bank of an SDRAM, which may be used as a main memory, 
and address and data buses 330 and 335 are allotted to a 
second bank of the SDRAM, the first bank and the second 
bank may not operate simultaneously. Thus, the first and 
second banks may share address and/or data buses. In other 
words, the first and second banks may share signal I/O pins, 
for example by connecting a second multiplexer 354 to the 
address bus 320 of the first bank and the address bus 330 of the 
second bank and/or connecting a third multiplexer 356 to the 
data bus 325 of the first bank and the data bus 335 of the 
second bank. For example, when 15 pins are allotted to each 
of the address buses 320 and 330 and 32 pins are allotted to 
each of the data buses 325 and 335, a total number of signal 
I/O ports 360 may be reduced from 94 (i.e., the sum of 30 pins 
for each of the address buses 320 and 330 and 64 pins for the 
data buses 325 and 335) to 47 (i.e., the sum of 15 pins for one 
of the address buses 320 and 330 and 32 pins for one of the 
data buses 325 and 335) by using the second and third mul 
tiplexers 354 and 356, respectively. 

FIG. 4 illustrates a logic circuit diagram of a multiplexer 
400 according to an example embodiment of the present 
invention. 

In another example embodiment of the present invention, 
referring to FIG. 4, the multiplexer 400 may include a first 
NAND gate NAND1, which may receive a first clock signal 
clkA and an inverse signal of a control signal sel, a second 
NAND gate NAND2, which may receive the control signal 
sel and a second clock signal clkB, a third NAND gate 
NAND3, which may receive an output signal in1 of the first 
NAND gate NAND1, and an inverter IV2, which may receive 
an output signal out of the third NAND gate NAND3 and may 
output an inverse signal clk out. 

In another example embodiment of the present invention, 
the multiplexer 400 may output the first and/or second clock 
signal clkA and clkB as the output signal clk out based on the 
control signal sel. 

FIG. 5 illustrates a circuit diagram of the third NAND gate 
NAND3 of FIG. 4 according to another example embodiment 
of the present invention. 

In another example embodiment of the present invention, 
referring to FIG. 5, the third NAND gate NAND3 may 
include PMOS transistors P1 and P2, which may be con 
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nected in parallel between a power Supply Voltage Vcc and an 
output port OUT PORT and may further receive the output 
signal in1 from the first NAND gate NAND1 and an output 
signal in2 from the second NAND gate NAND2, respectively. 
The third NAND gate NAND3 may further include NMOS 
transistors N1 and N2, which may be connected in series 
between the output port OUT PORT and a ground voltage Vss 
and may further receive the output signal in1 of the first 
NAND gate NAND1 and the output signal in2 of the second 
NAND gate NAND2, respectively. 

In another example embodiment of the present invention, if 
at least one of the output signals in1 and in2 of the first and 
second NAND gates NAND1 and NAND2, respectively, is at 
a first logic level, the third NAND gate NAND3 may output a 
signal with a second logic level to the output port OUT PORT. 
If the output signals in1 and in2 of the first and second NAND 
gates NAND1 and NAND2 respectively, are at the second 
logic level, the NMOS transistors Ni and N2 may enable the 
third NAND gate NAND3 to output a signal at the first logic 
level to the output port OUT PORT. 

In another example embodiment of the present invention, 
the first logic level may be a “low” logic level and the second 
logic level may be a “high” logic level. 

In another example embodiment of the present invention, 
the first logic level may be a “high” logic level and the second 
logic level may be a “low” logic level. 

FIG. 6 illustrates a circuit diagram of a voltage converter 
600 according to another example embodiment of the present 
invention. The voltage converter 600 may be a portion of the 
semiconductor integrated circuits 120 and/or 220. 

In another example embodiment of the present invention, 
referring to FIG. 6, the voltage converter 600 may include 
resistors R1, R2, and/or R3, operational amplifiers Op-Amp1 
and/or Op-Amp2, and/or load capacitors C1 and/or C2. 

In another example embodiment of the present invention, a 
voltage V1 may be supplied from a system board to the 
package 100/200 through the signal I/O ports 160/260. Volt 
ages V2 and V3 may be supplied from the capacitors C1 and 
C2, respectively. The voltages V2 and V3 may vary with the 
resistance of the resistors R1, R2, and/or R3. The voltages V2 
and V3 may be described with the following equations. 

In another example embodiment of the present invention, a 
fine pitchball grid array (BGA) with 272 pins may include 26 
pins associated with a power supply voltage V1 of 3.3 V, 26 
pins associated with a power supply voltage V2 of 2.5V, and 
3 pins associated with a power supply voltage V3 of 1.2 V. 

In another example embodiment of the present invention, 
referring to FIG. 6, a semiconductor substrate including the 
voltage converter 600 may not require pins for the power 
supply voltage V2 of 2.5V and/or the power supply voltage 
V3 of 1.2 V. In other words, the number of signal I/O ports 
160/260 may be reduced since the pins for voltage V1 may be 
used to power voltages V1,V2 and V3. Further, with respect 
to the power supply voltage V1 of 3.3 V, a relatively small 
number of pins (e.g., 26 pins) may be used for Supplying 
power to the package 100/200. 

In another example embodiment of the present invention, 
passive elements (e.g., capacitors) may be mounted on the 
semiconductor Substrate along with the Voltage converter 
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600, and a power supply voltage may be supplied from the 
system board to a microelectronic chip via the Voltage con 
verter 600 and the passive elements. The passive elements 
(e.g., capacitors) may be formed on the semiconductor Sub 
strate and may stabilize the power Supply Voltage. Thus, it 5 
may be possible to provide a stable power Supply Voltage to 
the microelectronic chip using fewer pins than in the conven 
tional packaging technique. For example, the number of pins 
required for a power supply voltage (V1) of 3.3 V may be 
reduced to 10 pins or less. 10 

In another example embodiment of the present invention, 
the number of required signal I/O ports 160/260 for the power 
supply voltages V1,V2, and V3 may be reduced from 55 pins 
to 10 pins or less, which may indicate a decrease of at least 
80% with respect to the number of pins necessary for the 15 
power supply voltages V1,V2, and V3. The decrease in the 
number of pins required for the power Supply Voltages V1, 
V2, and V3, may enable a reduction of the package size, since 
the number of pins within a package may determine at least in 
part the minimum size for the package. Further, the process of 20 
designing a system board may be simplified because only one 
power Supply Voltage may be transmitted to the package. 

In another example embodiment of the present invention, a 
single power Supply Voltage, which may be supplied from a 
system board to the package, may be converted to a plurality 
of power Supply Voltages with a Voltage converter mounted on 
the semiconductor substrate 110/210 such that the plurality of 
power Supply Voltages may be supplied to their associated 
devices within a system on chip (SOC). Thus, a portion of the 
plurality of signal I/O ports 160/260 may be replaced by 30 
single Voltage signal I/O ports (i.e., I/O ports passing a same 
voltage level). 

In another example embodiment of the present invention, a 
step-down Voltage converter may be used as the Voltage con 
verter. However, it is understood that the voltage converter is 
not restricted to being a step-down Voltage converter. For 
example, a step-up Voltage converter may also be used as the 
Voltage converter. 

In another example embodiment of the present invention, 
the semiconductor integrated circuit 120/220 may include a 
circuit including passive elements. Examples of the passive 
elements may include at least one of a capacitor, an inductor, 
a resistor, a pass filter, and/or any other conventional passive 
element. When the microelectronic chip 130/230 operates at 
a high speed (e.g., 100 MHz or higher), fluctuation of a power 
Supply Voltage Supplied thereto may occur. The fluctuation of 
the power Supply Voltage Supplied to the microelectronic chip 
130/230 may be prevented by connecting a capacitor to the 
microelectronic chip 130/230, thereby enabling a more 
stable, higher-speed operation of the microelectronic chip 
130/230. The capacitor may also reduce an inductive path of 
the power Supply Voltage and may function as a local battery. 

FIG. 7 illustrates a circuit diagram of a low pass filter 400 
according to another example embodiment of the present ss 
invention. The low pass filter 400 may be a portion of the 
semiconductor integrated circuit 120/220. 

In another example embodiment of the present invention, 
referring to FIG. 7, the low pass filter 400 may include a 
resistor 410, an inductor 420, and/or a capacitor 430. 60 

In another example embodiment of the present invention, a 
package size may be reduced by a process of patterning. In 
this embodiment, patterning passive elements on a semicon 
ductor Substrate may reduce the package size. Further, a low 
pass filter and/or a high pass filter may beformed by connect- 65 
ing passive elements together, thereby enhancing operating 
characteristics of a microelectronic chip. 
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The example embodiments of the present invention being 

thus described, it will be obvious that the same may be varied 
in many ways. For example, above-described conductive 
materials have been given as examples only, and any well 
known conductive material may be included. 

Further, above-described surfaces (e.g., surfaces of the 
semiconductor substrate 110/210 and/or the semiconductor 
integrated circuit 120/220) may refer to any surface, and are 
not limited to a single Surface but may refer to any number of 
Surfaces on a device. 

Such variations are not to be regarded as departure from the 
spirit and scope of the example embodiments of the present 
invention, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the 
Scope of the following claims. 
What is claimed is: 
1. A package circuit board, comprising: 
an integrated circuit patterned on a first Surface of a Sub 

strate on which a microelectronic chip is mounted, the 
integrated circuit processing at least one signal associ 
ated with the microelectronic chip; and 

a plurality of signal input/output (I/O) ports formed on a 
second Surface of the Substrate, the second Surface not 
including the first Surface, at least a portion of the second 
Surface being electrically connected to the integrated 
circuit, 

wherein the integrated circuit comprises at least one pas 
sive element mounted on the substrate and the at least 
one passive element includes at least one of a capacitor, 
an inductor, a resistor, and a pass filter. 

2. The package circuit board of claim 1, wherein the at least 
one associated signal includes at least one of a signal input to 
the microelectronic chip and a signal output from the micro 
electronic chip. 

3. The package circuit board of claim 1, wherein the sub 
strate is a silicon Substrate. 

4. The package circuit board of claim 3, wherein the inte 
grated circuit is formed on the silicon Substrate. 

5. A package circuit board, comprising: an integrated cir 
cuit patterned on a first Surface of a substrate on which a 
microelectronic chip is mounted, the integrated circuit pro 
cessing at least one signal associated with the microelectronic 
chip; and 

a plurality of signal input/output (I/O) ports formed on a 
second Surface of the Substrate, the second Surface not 
including the first Surface, at least a portion of the second 
Surface being electrically connected to the integrated 
circuit, 

wherein the integrated circuit includes at least one of a 
multiplexer and a Voltage converter. 

6. The package circuit board of claim 1, wherein the pass 
filter includes at least one of aband pass filter, a low pass filter 
and a high pass filter. 

7. The package circuit board of claim 5, wherein the inte 
grated circuit includes at least one multiplexer and the micro 
electronic chip includes at least two devices, the at least two 
devices being activated by a selection of the at least one 
multiplexer. 

8. The package circuit board of claim 5, wherein the inte 
grated circuit includes at least one Voltage converter and the 
microelectronic chip requires Supply Voltages of at least two 
Voltage levels. 

9. The package circuit board of claim 1, wherein the inte 
grated circuit is connected to the microelectronic chip with a 
first electrical connection and at least one of the plurality of 
signal I/O ports are electrically connected to the integrated 
circuit with a second electrical connection. 
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10. The package circuit board of claim 1, wherein the 
plurality signal I/O ports include at least one solder ball. 

11. The package circuit board of claim 1, wherein the first 
at least one surface is encapsulated using an insulating encap 
Sulation resin. 5 

12. The package circuit board of claim 9, wherein the first 
electrical connection includes at least one of wire bonding 
and flip chip bonding. 

13. The package circuit board of claim 9, wherein the 
plurality of signal I/O ports include solder balls, the second 10 
electrical connection is a conductive material in a via hole and 
a surface of the Substrate including the microelectronic chip 
and the first electrical connection is encapsulated with an 
insulating encapsulation resin. 

14. The package circuitboard of claim 13, wherein the via 15 
hole is formed through the substrate. 

15. The package of claim 13, wherein the first electrical 
connection includes at least one of wire bonding and flip chip 
bonding. 

16. A package circuit board, comprising: 
a plurality of input/output (I/O) ports including a plurality 

of power Supply pins; and 
a Substrate for receiving a single power Supply Voltage 

from the plurality of power Supply pins and converting 
the single power Supply Voltage into at least one other 25 
power Supply Voltage, wherein a microelectronic chip is 
mounted on a portion of the Substrate and the microelec 
tronic chip includes at least one device requiring the at 

12 
least one other power Supply Voltage, wherein the Sub 
strate includes a Voltage converter for converting the 
single power Supply Voltage into the at least one other 
required power Supply Voltage. 

17. A method of forming the package circuitboard of claim 
1. 

18. A method of forming the package circuitboard of claim 
16. 

19. The package circuit board of claim 1, wherein the 
microelectronic chip is mounted on the integrated circuit 
pattern. 

20. The package circuit board of claim 19, further compris 
ing: 

at least one chip pad on the microelectronic chip; 
at least one Substrate pad on the Substrate; 
at least one first wire configured to electrically connect the 

at least one chip pad to the at least one Substrate pad; 
at least one wiring pattern on the first Surface of the Sub 

strate configured to connect the at least one substratepad 
to the integrated circuit. 

21. The package circuit board of claim 20, wherein the at 
least one wiring pattern on the first surface of the substrate is 
configured to directly connect the at least one Substrate pad to 
the integrated circuit. 

22. The package circuit board of claim 1, wherein the 
integrated circuit is not within the microelectronic chip. 

k k k k k 


